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wherein -, . repr esen ts a group capable of releasing a 
cation in which - represents a. single or double 
bond represents an optionally substituted heterocy- 



clic residue which may ba Hllwhud lo tho oxygon Hiom 
through a carbon chmn R" lepinsiti its h hydrogen nlom 
a halogor; atom an optionally substilulod hydrocarbon 
residue an optionally protected hydroxyl group or an op 
tionally piolectod arnino gioup Y lopiosonls h di- or tn 
valent aiipnatic hydrocarbon rnairlun hnving 1 to 5 car 
bon atoms and iho lion^eno ring . il ilio hon/oturHn moi 
ety rrviy nave lurthei substituonls oi h sail thereof 
which has oxcollanl hypoglycomi. find hypolipidomic 
action 
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Description 

FIELD OF THE INVgNTIOM 

The present inveniion mlatpe 'o new oenzofuran 

s comprising such cpmpounds 

BACKGROUND OF TMg INVENTION 



a .herao-..« -,^ro, .ea..^a.aPe.es rnsHitusTn^rS^r^^^^^^^^ 



.or hs „,en,s 

special attenfon ,n use Tr,,.,e are tet.azole 2 4-oxiToTd.n^rZ cause sovero hy,Hn,iyro,r.«. ,oqu„«,^. 

sess hyp3g,ycem.c sra .ypo,,p.dor.,c acTv.,y r^ee J ^^^^^^^ ' -.^.H.o.,d.noci,ona Uo.,v...vus Known .o pos^ 

P.e Japanese- Pa.er. Une...,nea P.b, Jfon N^fyLg™^^ To T"'"''' '°' 

r.vHt.ves arc described n lo, -x«mple Jaoanese PsiPor. i! '='"'^^0 9202520 ^1 and 2 0 lh.M/nl,d.nodinno dt>- 

9422657 EF 604 0B3.A: and Japa^eseTa^n u^^^^^^^^ 

6Q3e3.-l992 Unexamined Publication Nos 2173-1991 «657q.|992 and 

SUMMARY OF THE INVENTION 

o..o.«o„a- 

i.n, possess . ypoglyc.m,,: and r,y^o,vZ^^ ^c"Z The o^^' T""^ " ""9 •"■> 5-P<.s.t,oo subs,.,- 
MO,. spe=,„ca,„ .me p eson, ,„ven„«, p,<„«s .»n,c,u,an =cn,pc„n« ,„p,„sp„,« bv , 



Wherein ^ 1 leoresents h t^.ocp capable of releasing a cation in which „n 

represents opuonally subsl.luled neterocyclic residue wh^h IIT k '°P'esenis h single o. doubk. bond R' 

chHin Rr .eorosen.s a hyd.ogen atom a^i^^gen " ^ an l^'if ' IT"'^'' '° '^-"^h a carbon 

pro.ec.eohvOroxv.groupo.?nopnona,.ypr:tec:edrno^^^^^^^ 

residue havmc, i to 3 carbon aloms the benzene r.no of th« 7 Ir-valent aliphatic hydrocarbon 

saltthereo. -^c. a pnarmacoatica, composHcomZng f^^^^^^^^^^^ or a 

by the lormul. :l) oi ^ phHrmaceulically acceptable salt .^.e'/J ' ^ 

.nc.r g^'I - V wh.cn is capable o, releasing a ca.«n 

Chemical reaction such as oxidat.on reduction and hy^^^s sTc^^ bila^r^' ^'^^'""^"^ « 

3 in vivo reacon such as oxidatior reduction and hvd ol« . Its ^ ^ ' P''VQK^Ioqu:Hl condilions (e 

The Proop capable o- -aieasing . catrc^TexeXd " " 

cv^rr:: '"^^^^^"^ ^^'^^^'^ ----9 a ca,.on 

i3) carDox/l group 
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isobutyi, lert-butyl) 

(9) phosphonic acid group. 

(10) di-C,^ alkoxyphosprwryi groups (e g . dimethoxyphosphofyl diethoxyphoaphoryl fiipfoponyphoaphoryl) 

(11) cartjamoyi group which is oplionally mono^ubsiitutad by C,^ ^Ikyl qroups (e g moll.yl olhyl propyl butvl 
isobuiyl tert-butyl) r- t-r y 

(12) Cj.- alkyi sultonylthiccarbamoyi groups (e.g.. methylsulfonyllhiocarbHmoyI olhylsuHoiiyllhiocHrbafnovh nnd 

(13) t'ifluoromethanesulfonamide (-NHSOjCFg) 

The 5-membered hejierocyclic groups are exemplitied by nngs conlainiiii, i lo 4 Hloma soioiuod horn N O »nd S 
as nrig component atorrs. such as !he following 



Os^NH 




jj - HO I )j 

OH 

The group c^pab\e o( releasing a cation ,s preferably a 5-membered aoierocy.:!,.: q.oup ch,. I loh.Hs.nq h rniion 

More preleried are groups represented by the formula 



N — N 

The gioup capable ot releasing a cation is most preferably a group lepreseniod by the formula 
H 

N — N 

The optionally substituted Heterocyclic residue represented by R' mny bo nlinched diiecily |, . . c„ ,c. -rj-thiouoh 
a carbon chain, preferably through a carbon chain. The chain may be straight^hain or brancheiU a. id may be sa.uia^ed 
^ZTc^;:^-^^;^^^^ moiop.o.erab^onoh;:.ng 

The heterocyclic res due is exemplified by a 5- or 6- membered nnu or . condonsod nnu ...niH.n.ng a. leasi one 
bon?Tm ^ ""^ "•^P""^"' heterocyclic residue ,s preleraPly an a,oma.,c nnn ...vinq an unsH.uilo 

bond II may have two or mo.e nitrogen atoms as r,ng component atoms and ,i -nay contain ho.o..> aLiB such as an 

oxygen atom and a sulfur a.om n addition to nilrogen atoms This heterocyclic losK^ue ,s oxomo ,d by pyrroM ,2 py, 

rolyl pyra/o.yl(3-pyra20ly.) :m,da.olyl(2-.midazolyl.4-im,dazolyl) .na.olyl (, 2 3..riazol-4.yi i 2 4-tnazo.-3-Ju' i^a- 
/olyl oxazoiyl !2-oxazolyl 4-oxa2oiyl) and thiazolyl f2-thiazolyl 4-ihM/oiyn 

These Heterocyclic resioues may have one or more subsiiluen.s h. any pos.l.ons on the i„k, Iho.ool Such sub- 
subs^Muen'f ^^"^ Hydrocarbon residues heterocyclic group, and ammo groups IIm.ho may have lurther 

.uJrir^nVJrl^'l hydrocaroon residues include aliphatic hydrocarbon rosiduos a.icyclK: hyd,o<:Hrbon residues 

al.cyc..c-al.phat.c hydrocarbon ,-esidues aromatic aliphatic hydrocarbon -esiOuos and a.on l.y,l„K:a,b„n residues 

hv^rnr?"^'''". "^^^^"^f J °^ ^'^ exemptilied by those having l to H carbon atoms F x. .inplaB ol Ihe ahphaiic 

hydrocrt^or. residues -ncludo saturated aliphatic hydrocarbon residues ,o g alKyl groups^ hav.ru, I to P « a.bon au Js 
pre.erably , ,o 4 carbon atom, such as me.hyi. ethyl, propyl isopropy. bu.y, isnbu.y. so.- h. yl .oMl .i 'p rTv' 
isopenly. noopeniyl. tert-penty hexyl. .sohexyl heptyl and oc.yl and u,.sal..rHle.J ..liplMl..: l.v.l-. a.hnn m ^^^^ 
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I ^^^ir""^^ alkadienyl groups, ailqmyl groups, alkadynyl groups) rwvng 2 to 8 carbom^toms. prolorably 2 lo 
.1^. p oflr" ^-*"°P«"y' 2-propenyl. l-butenyl. 2.butenyl a-ouienyl. 2-me.hyM -propanyl , pen • 

^Z\ ^^^ZT.^^^^^ 1-hexer,y,.3^exeny, 2 4-hoKad.eny. S^^anJ, ,C- 

4-pentyriyl. I^iexyriyl 3-hexynyl.2.4-hexadiynyl 5-hexvr.v. -. -^^^^ poniynyi 
Such aleyclK hydrocarbon res-cue^ ^rs axampirfied by those hav.ng 3 lo 7 carbon a.oma Example, ol the HhcycLc 
hydrocarbon rssrdues mciude saturated alxryclic hydrocarbon residues (e q cycloalkyi groups) hHv«ia 3 to 7 cnrbon 
atoms, preferably S or 6 carbon atones, such as cyctopropyl cyclobu.yl cyclop^uyl cycL-eHy cSc Jheptv? nnd 
unsaturated a.^yc.K: hydrocarbor rescues ,e g. cyc.oalKenyl groups' cyctoaLo.anyrgroups hnv p sTo 7 c^'^ 
0 atoms, preferably 5 or 6 carbon atoms sue. as 1 H:yclopenteny. 2-cyclopen,eny. 3<:yclopen.0Mvl ? rylhexo^^ 
tuchTcv 2-cyclohep,eny, 3-cyc.chep,eny, nnd 2 4.cyc.....o,„HU on " 

Such al,cycl.c-al.phat.c hydrocarbon residues are exemphtied by those -esuii.-K, from hin.j,..., , ,1 1.,.. u!,vo „...> 

■> m^h^f . ancyct,c-al.pr,a„c hydrocarbon res.dues .nclude cyclopropytme.hy. cyctop,npy,...hW .Wutv " 

3 cvcLr 7 ' 2-cyclopen,eny.me.hy, 3-cyclopen,enylmethyl cyc.ohexy.mo.hy, 2-cvc.oho ony n^^ 

3-cyclohexenylmethy.. cyclohexyleihyl. cycohexylpropyl. cyc.ohep.ylmc.hy, anc. .-yc.ohQp.y.olhyl " """"^''^''''^Vl 

Such aromatic aliphatic hydrocarbon residues are exerrpl.tled by those haviiv^ ;--io 13 cHrbnn ..loins f xHmn. 
o. the aroma.^ aliphatic hyo oca-ton res,Oues include phenyla.Kyls having 7 to 9 CHitn n.oms sue "^..1. phot 
> ZLITT ' ^-P^-Vlprcpv. 2.pheny,propyl and 1 -pheny.prcpy. nno n.ph,..y.H.Ky.s hav.n, , Tn -a^n 
Htoms such as u-napnthylmethy! ..-naphihylethyl tJ-naphthylmethyl and |J-naphthylethyl < '"^ '^^ -nrbon 

Such aronoatic hydrocarbon -es.dues are exemplified by those having 6 to 14 carbon atom^. Examnlo.. m m 
aromatic hydrocarbon resid.es include phenyl and naph.hyl .c.-naphthyl |1 naphihyi, °' 

The-N N-O^substtuienll ■ ^'''^"^^^^^ Phenoihyloxy and nHph.hy.„.,„..y.o«y, 

ey.,ooen,,, cyconexy, ana cycpnep.y,, a^, groups ,e g . .h<»r^h* ? ' • U^ 'at^i J 

on ha^o" rr T'"*"" — 1^ ir I i.K , ..^ r 

as pnenyi 4-methylpnenvl naphihyi I or the like ' ' a h i u "o^c navinq b lo |.| . .i,i,on nioini su.:h 
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When the rydrocarbon -esidue contains an alicyclic group (i.e. when (he hydrocarbon rosidiio le an Htiphalic hydro- 
carbon residue, an aicyclic-aiiphatic hydrocarbon residue or an aromaiic aliphatic hydrocarbon laaidue) or when the 
heterocyclic group is sa:uraled. it may have 1 to 3 lower alkyi groups having i to 3 carbon atotriB <a.g methyl, ethyl, 
propyl isopropyO on th» nng thereof (an N atom contained). When the hydrocarbon residue conlmna an Hromatic 
hydrocarbon residue (i t when the hydrocarbon residue is an aromatic aliphriiic hydrocarbon rosiduo or an Hromatic 
hydrocarbon residue) or when the heterocyclic group is unsaturated il may hnve l to 4 Bubsiiliinnis which imiy be 
the same oTdiWerent.'brrtrie ring thereof Examples of the subslituenls include halogens (e g lluuime chloiine, iodine ; 
hydroxy cyano nilro. Ir fluoromethyl lower alkoxy groups (e.g those having 1 to 4 carlxm aloms such as maihoxy 
ethoxy proooxy isopropoxy and buloxy). lower alkyI groups (a g those having i to 4 carbon Hloms such as moihyi 
ethyl propyl isopropyl and butyl) lower alkoxycarbonyl groups (e g. those hnving 2 to 4 carbon Hloms such as meth 
oxycarbonyi eihoxycart)onyl and propoxycarbonyl) lower alkylthio groups (o g those having 1 to 3 cartxxi atoms 
-such^s rnef^ lower alkylamino. groups (oj_ IhMO having t to 4 



carbon Htoms such as Tiethylamino. ethylamino and dimethylaminoi 

When tne optionally substituted heterocyclic residue represenlea oy R' which may be Hllnrhod Ihiough h CHrbon 
Cham has iwo or more hydrocartxsn residues as substiluents theretor which hydiocaroon losiduos hig locatca ai 
mutually adiacenL positions on the heterocyclic ring, these residues may bo litikocJ logolhoi Ip loiin a condensod ring 
This means that the twc hydrocarbon residues are linked together to lorm a t-aluialed or unsnliHHlad di-vHioni chair 
hydroca-DOT residue having 3 to 5 carbon atoms. Examples o( the chait^ hydiocarbon lesiduoB iiw lude CH.CH^CH^- 
•CHjCH^CHsCH;.- -CHjCH.CHoCHsCH,- -CHrCHCH.,- -CH CH CH CH CH CH CH CIICK, and CH CH 
CH-,CH^Ch^- 

Ol t.hn optionally suostiiuted heterocyclic residues represented bv R' which m^y bo hMih Inul ihioiigh a cnrbon 
Cham preierence is givtin to tne nng represented by the formula 



wherein B' lepresenis a sulluf atom, an oxygen atom or NR* [R-* represent!, n nydrogon aloin. lowoi alkyI group oi 
an aralkyi qroup| B2 represents a nitrogen atom or C-R^ (RS represents a hyorogen atom or an opiionally substituted 
hydrocarbon residue or heterocyclic group) R2 represents a hydrogen ntom o- an optionally 3l.k>^,lllulQd hydrocarbon 
residue or heterocyclic group when R3 and are attached to the ad|aconi carDon atoms. II ' aiirl Rf- may bo linked 
together to lorm a condensed nng 

Examoies of the lower alkyl group for R» include those having 1 to 3 carbon atoms such as mothyl and ethyl 
Examoles of the aralkyi group lor R» incluoe those having 7 to 1 3 carbon atoms such as hon/yl iind phonolhyl 
In the optionally substituted hydrocarbon residue or heterocyclic group loprosonled by ki R5 hydrocarbop 
residue the heterocyclic group and substiluents for these groups arc similar to those morilionoil ahovo as subslituents 
for the hete ocyclic residue in R' The condensed nng formed by R^aiid R^ ImKed logethoi ib siiimIhi ki Itin t:ondonsed 
ring formed by the heterocyclic group in R' having two substituent hydrocarbon residues al niiHii.«llv ad|at c.ni positions 
Although this heterocyclic residue is attached through a possible atom cn thn nng ihoioi.l ii ik pialoiably a group 
attached througn a carbon atom ad|acent to a nitrogen atom An example ot a preleriod gicmp is i gioup attHChed 
through B2 when B^ is UR* and is C-R* 

Of the heterocyclic groups represented by the above formula preference is givoii to llio itiiH/iilyl oi oxa/otyi rep 
resented by the formula. 



wherein R=' has the samo delinition as above R6. and which may be (he same oi dilf ereni inproHonl a hydrogen 
atom or an optionally substituted hydrocarbon residue or heterocyclic group. R ' and RB may bo liiikud together to lorm 
a condensed ring B repi esenis an oxygen atom or a sulfur atom 

In the optionally sub stituted hydrocarbon residue or heterocyclic gioup ropiosoniod by R^ H ' or fl« the hydrocar 
Don residue the heterocyclic group and substituents for these groups are similHi lo those rnnnhnnmJ above as sub 
stiluenis tor the heterocyclic residue in R'. These R^ and RSsubstiluonIs may tie linked topoihm i.. (oim ii rondensed 
ring In this .:ase as well ihc condensed nng is sirnilar to the condenstKl ring lormod by the hm.M x yrli. lesirtiio in R» 
having two substituent hydrocarbon residues at mutually adjacent positions 

With respect to the above lormula (I) Ra reoresents hydrogen haiog<!n aloi-i MnoDlionaily riiihMiiiiiinil hydrocarbon 
residue ar optionally protected hydroxyl group or an optionally protcclud ammo wioup 
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Examples ol the halogen atom include Huorine. chlorine and iodine 

to th^e m^'^^rrn;!!!''"^ T " "P'^^^^ny substrtuted nydrocarbon realduo Hre 

lo inose mentioned above as substnuents (or the heterocyclic residue In R' 

The protecting group in the optionally protected hydroxyl group it exemplKlod by 

0 ) C,.. alkyl groups (e^ methyl ethyl, propyl, isopropyl. bulyl, isobuiyl. sor4,ulyl tert-bulyh 

(2) C6.M afyl groups (e . phenyl naphtyl). 

(3) C7„3 Hralkyi groups (e g benzyl phenethyl naphthylmethyl) (4) rcjimy 

(5) C- 7 Hikylcarbonyl groups lo.g acetyl, propionyl butyryl valeryli 

(6) C- , , aryloxycartjonyl groups (e g. phenyioxycarbonyl naphthyioxycarbonyl, 
(7i C;.,, riryicarbonyl groups le.q benzoyl, naphthoyi). 



.•II / wBii^ujri. riapninoyi|. 

-{St C8.,4 ^wlkyicarbonyi grouDS le-g . benzylcarbonyJ pheneJbylcatoo^yl) 
(9i pyrnny oi (uranyl nna 



(10) in-C,^ alkylsilyi groups (e g irimethylsilyl. Iriethylsilyl) 

The proieci.ng group in the oolionally protected ammo group is exempiitioa by 

' 1 ;> lorrnyl 

a, C.., HikyicarDonyl groups -e.tj.. acetyl, propionyl. butyryl. vale yi. 

(3; C-.,, aiylcaroonyl groups le g . benzoyl naphthoyi), 

(4i C..- i.lkv)oxyc«rbonyi groups -e g methoxycarbonyl ethoxycHrbcryl) 

i5' C-.„ ^.yloxycHfbonvl groups .:e g phenyloxycHrbonyl naphthyioxycarbonyl) 

(b. n ,^lkylcHrbony (eg bon/ylcarbonyl phenethylcarbonyl, 

(7) triiyl group ard 

(6) phthaloyi group 

ana nitro grou::. ^2-7 a'Kylcarbonyl grouos (o q ncetyl propior.yj hulyryl. vHleryli 

With respect to .he formula fi; P2 ,s most preferably hydrogen 

o: '^t::z:::::!::j:zi^:t^:^^^ . .on»u.. , 

°'°-"v'''---'-T;rs;: .:r»Tar^^^^^ : — 

ISOprODOXy Hnd bUtOXVI lower Mlkul nf«..r,= ,1 ^ '^'O'^S S^f-f^ inBlh.)Xy .dhoxy tJiopoxy 

»cp,o^,.'n»oo.w;j™;r^^^^^^ " » p'-.pv' 

such as methyinmino ethyl^^mino and dimethylamino) ^ '° A Imvi.r, ii. ■ i ,..„l,or, nlams 

The ben/cnc ring ,n the benzofuran ring is preferably unsubst.tulod 

.o.T;^::7r::r;:b™r:^™^^ 

benzotu^aJ nnf " '° °" ^"^ ^' "-'"-''^ - Position on the 
Prole:Hb.c. r..xHmp.es ol he compounds represented by the formula m includn those o. tho l... ,„ „, which R- 
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is oxazole group which is opiionally substituted by phenyl and/br methyl. Hod' which n atlHcherl ihiouqh methylene 
group; the partial lormuia -^j^} represents 

^^"a ' Ov^HH or S^NH 
N— s 

R2 is hydrogen Y is di- or iri-valcnt aliphatic hydrocartxsn residue having T ic 4 carbon Hloms f t'-O is rtllHChed jo 6 
position and Y is attached tc 2-pdsition on the benzofuran ring 

Preferable specific examples o' the compounds represented by thi? formuln il) include 



5-[246-!5-methy4-2ohef»yh4-oxazotyfrnethoxy)^?-benMfafa'^^^ - — ^ '—■ 

5[3-[6-:5-methyl-2-Dhenyl-4-oxazolylmethoxy)-2-benzofuranyl]p(ooyi|-i H-ibira/ole 
5-[4-f6-:5-methyl-2ohenyl-4-oxazolylmethoxy)-2-benzoluranyl)bulvll-tH inliri/ole 
5-(5-i5-mcjthyl-2-ph.3nyl-4-oxazolylmethoxy)-2-benzolijranylmethylideni)|-2 4MhiH/olidinoiliiMio 
5 |6-t5 mcthyl-2-ph'3nyl-4-oxazolylmethoxy)-2-benzofuranylmelhiyl|-2 4"liiiH/olidinodiono . .._ _ 

5-|3-|6-:5-methyl-2-Dhenyi-4-oxazolylmethoxy)-2-benzoluranyl)propyl|-i- 4-lhiH/olidinodioin; 
5-(6-!5-TiGlhyl-2-phi5ny-4-oxazolyimethoxy)-2-benzo1uranylmothvll-2 4 ox.voliriinodioni-' 
5-|3-|d •:5-methyl-2 :henyl-4-oxazolylmethoxy)-2-benzo(uranyl|propyl|-:- J-onH/olidiiiBdiniii) rind 
5-|3-|5-.:5-methyl-2-Dhenyl-4-oxazolylmethoxy»-2-benzoluranyl]propyl|-iH-iolfa/olo 

Amonp these compaunas 5-|3-16-(5-methyl-2-phenyl-4-oxazolylmiMhoxy .-? lion^ulitiHiiyl||iii >|iyl| 1H ioIih/oIu is 
especially p'^eleraole 

Ir the t> esen! invention the sail of the compounds represented oy 'no loirnut* (i; ifioioiiirilioi lolonnd (o ris com 
pound il .1 IS preferably a pharmaceutically acceptable salt, exemplified l)y saltb with inoigHriic Iihros shIIb with oiqanic 
bases sails with inorganic acids, salts with organic acids and salts with basic oi acidic ammo hi win Prolorable exam 
pics of sails with inorganic bases include alkali metal salts such as sodium salt and oolassium sail alkatino earth mcta. 
sails such as calcium salt and magnesium salt aluminum salt and aiTimonmrT- salt Prolorribki onarnplos of sails with 
organic bases include salts with trimethylamine. triethylamine pyridim.- picolmo ofhanolarnini. rliolhanoiaminr in 
elhanoiamme. dicyclohoxylamine and N.N'-dibenzylethylenediamme Pielerabin examples ol sails wiiii moiijHn.c acids 
include saHs with hydrochloric acid, hydrobromic acid, nunc acid sullunc acid and pfiosphorn; .icirl Pioloiabic exam 
pfes o( salts with organic acids include salts with (ormic acid, acetic acid lrifluoioaf:eiir anrl limiiiiic a« irl oxalic and 
tartaric acid nalcic acic citric acid succinic acid, malic acid, melhdnesullonic acia ben/enDHiilionii: acid and p-iol 
uenesulfonii: acid Prele-able examples of salts with basic amrno acias mctudo safis with arqiniiin lysine and omiihine 
Preferable examples of salts with acidic amino acids include salts with asparli. : acid and gliiiaiiiK aniri i.m those salts 
sodium salt and potassium sa t are most prelerable 

Compound ili of the present nvention or a pharmaceutically acceolabie salt Ihoreol oxtiilni:. hypoHlycemu, and 
hypolipidemic action and insulin sensiltvity enhancing action with ioa toxicity and can bo iibiid as such or in a com 
position witn a per se known pharmaceutically acceptable earner excipieni l.iloi .ind oihoi atldiiivos m mammals le 
9 numan.s mice rats rnobits dogs cats bovines horses swines n-onkoysi hr ijn anii diah.Hi. agniil an agonl to- 
enhancing insulin sensit vity a hyperlipidemic agent or a hypotensive aqeni 

Compound ill ol the present invention is low m toxicity For exampio oral adminisiraiion oi llio compound ol Ex 
ample 7 al « daily dose c.l 1 5 mg/kg lor 4 days to mice caused no change in oody woighl oi livoi wiiigfii in companson 
with contrc i 

Concerning the method ol administration compound (I) ol the prosonl invcniion .s normally used orally in Iho form 
ol tablets capsules (including soft capsules and microcapsules) powders granules and other loifn;s biil in some cases 
It can be non orally adm nistered in the form ol injectable preparations suppositories pollots and ntnor lorrns Single 
dose 'S 0 05 to 10 mg/kc lor oral administration in adults prelerabiy t l<> 3 times cliiiy 

ComDoi.rd 1 1 . of the present invention can be used in formulation with a plianriHcoulirally arcnplabln carnoi oially 
or non-oiany in the lorm of solio preparations such as tablets capsules giannlDS nnd powilois • » liquid proparalons 
such Hs syiiips and iniec table preparations. 

Pharmrtceuiically acceptaoie carriers are various organic or inorganic cafnof subslancns in i nininori use as phar 
maceulica: rnaicnals in.;iuainq excipienis. lubricants binders and disintogiaiiiu) agonis toi ndlid piupaialions ana 
solvents sdubili/ing agonis suspending agents isotonizing agents bullers and aoolhing a^iMils loi IimiiiiI piupaia- 
lions II necessary pharmaceutical additives such as ptesen/atives antioxidants rolonnq innitts ami swnnlnning 
agents c.-ii l)e used 

P'sloi.ole examples of excipients include lactose, sucrose D-mann tol starcti crysialliiio cnlliikjso and iighl silicic 
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silica Preferable examples of binders include crystalline callutose sucrose c-^.^,.r...^. hwfi.o.vr,rnnT. 7^ 

.ose^hyd,c«ypropylrT.ethy. ce.lutose and polyv^y,oy....ccr.. P.e.arao.e «an^^a oi ^^Zel^ZZlT^^^^ 

^^ ^rn ^t ' P'°Py'«"e glycol m^cropol sesame o.l 

,r^r^\T^1 a)«amp.es o( solub.|.2.ng agents .nctude polyethylene glycol propyonc glycol D mHn.Mlot hn.vvl ban 
zoate. ethane. :ns-am,nomo.hano cholesterol ir.ethanolam.ne sod.um carbonnie Hnd aodlurr, .:,Wh.o P.e Z^^^ 
amp.es of suspend-ng apents .ncude surfactants such as s.earyl,r,e.hanolam.nc sod.um .Hu.yl s.d 1 1^ r/vCno 
prop.on,c acd ec,th,n ben, .Ikon.ur, chtonde benzetnon.um ch.or.do hhc manos.ea,.e glycerol ^^t'y^ZTZ 
rZ'JT '^^.^'^^•"V' -'--o' PO.yv.nylpyrro.«ona. carboxyme.hyl cellulose soo.um rnelhy. ..„ia .s« xy" e 

.hy. celluioso hvaroxyethyl rellulose and hydroxypropyi cellulose Prelerablc o,.„np(o6 o« .sola,,.-... lit ^1^^ 
^ooium ch.onac glycerol^rd D.mann.tol Preferable^ao^ples of.bul.e...Klud^bu„^- ^^oi,oo,^^^^T. 
e Htes CHrborH.es and Crates Preferable examo.es o. soothing agents include ben^y.-Htcoho^Pnif Z^^'S " 
Of preservatives -nclude D<.xyber.zo,c acid esters chlorobutanol ben/y, hIcoTu,, phonalhyl Hlc<,h ZZ^^^ 
Hca and soib c aca Preterable examples of antioxidants include sultilos nnd asrnrb.c .c'd 
The molhod of producrg the compound (l| cf the present invention .s descbod below 
Ihcetc ° " H"-^ "«'"^ods .OHlopous 

( 1 . IV/lethod ol svrihesis of compound (i-A). wherein the group capable of rcleasi-g h CHlion .5 l„li. ..e 

Method A 

° ^Y-CN ^^-^O^., N 



N - N 



(II) (I-A) 

wherein the symbols have ihe snme definmons as those given above 

pu,.,fcro °soch"»s orfl" " """""" ""O"" ."1-H.K... «™ 



50 
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12, Methods ol synthesis of compound (l-B) wnerein the group capablu of leloaGinfl a oniion ik 4.oKH/olidinedK>ne 



Method B 



2, 4-oxa2olAdinedlone 



(III) 




(I-Bl) 



wherein Y' l eoresents a bono or a divalent aliphatic hydrocarbon residue the othoi symbols » .hvo Ihn snmo drlin.iion^ 
as those cjiven above 

The aliohaiic hydrocarbon residue represented by Y' is a divalent aliphHiic hyd.ot:H.bf..n msidiio hnvinq i to 7 
carbon atoms selected rom me a>- or tri-valent aliphatic hydrocarbon fosidues loi Y whicti hHvo I lo B CHihon ntoms 

Compound il-Bi ) is produced oy condensation of aldehyde compound (III) with 2 4-OKH^olidinocltone This lOHCton 
IS cHined oui ,n a solvent .n the presence ol a base. The solvent is exemplif.ed by Hlcohols surf . »b molhHnol ethHnol 
propano! isopropanol and 2-methoxyethanol aromatic hydrocarbons such hs bon/eno loluono and xylene eihers 
such Hs diethyl ether isopropyl ether and tetrahydrofuran N.N-d.melhyMormHmidc dimethyl sutlOKido Hcei«: acid ;.nd 
mixtures tnereol The base is exemplrt.ed by sodium alkoxKles (e g scOium methox.de sodmn. nihoxidn) hIKhI. metal 
SH.ts sucr. «s potassmr- carbonate sodium carbonate and sodium acetate inotHl hydrides B...1. hb s.x1.um hyrinde 
and seconaary amines such as piperidine. piperaz.ne pyrrolidine, morpholine diolhylHm.np niui diibcnrnpylHrnme 
The amoun. of . ^-oxa/olidmeaionc used is normally 1 lo 10 mol equivalents piolorHbly 1 lo S ,nol equivH.onts pe 
mo. ol compound (III) Tie anrount o( base used is normally 0 0" to 5 mol equivalonis pioleinhly 0 of, ic, L' mol oquiv 
alents pe. mol ol compound ( II l This reaction is carried out at 0 lo ^BO'C. piolerabiy 50 lo 1 3(i"i lo- n ,„ no f,ours 

Compound .l-Bl ) thus obraineo can be isolated and purified by Known moans oi sepH-aiir,,, „„d ni.iilicHi.on sucf 
as ordinary concentration. concentratKX, under reduced pressure, solvent exiraci.on crystHlli/Hlinn .ecrystHili/Hlion 
moT TTT'' ^"'^'"^'°S'^°^V "«y as a mixture of the (E:- Hnd (Z)-coMl.«.,ralions in terms o. 

ihc double bond at the £-position m the 2 4-oxa7olidinedione ring 
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Method C 




Reduction 



(1-32) 



wherein R'' represents an optionally substrtuled heterocyclic residue which may bo HilHChod Ihrouoh h rnrbon chHin 
y2 lepresents a bond or a divalent saturated aliphatic hydrocarbon residue the olhei Bymbois hHve tlin shhiu deliiiitioiiE 
as those given above The saturated aliphatic hydrocarbon residue represented by ib h saluiHlod tme solocted trom 
the divalent aliphatic hydrocarbon residues lor which have 1 to 7 carbon atoms 

The opiionHlly substituted heterocyclic residue for R^' which may be Hliached Ihiough a CHrbtun l i.hm is one hMvinq 
H SHturaied carbon chain selected Uom the optionally substnuted heterocyclic residues toi R' wIik Ii nmy tm HitHchnd 
through a CHrtJon chain 

Compound (I-B2) can b.; proouced by subjecting connpound (l-Bl ) to h reducing ujHiMion This lodijcliCMi is camed 
out in H solvent in the oresence of a catalyst in a hydrogen atmosphere ol 1 to 1 50 nlni by h convoi hi. vihI inolhiMJ Ttie 
solveni IS exemplilied by alcohols sucn as methanol, ethanol. propanol isopropanol nnd ? molhoxyHlliHnoi HiomHiic 
nyorocarbons such as ben?ene toluene and xylene: ethers such as diethyl ether isopropyl olhei Hnci reTiHhydioluian 
nalogenated hydrocarbons such hs chlorolorm Oichloromethane and 1 i 2-lBliHChloroethHne olhyl HceiHte Hcotic 
Hcid N N-dimethyltormamiao anc mixtures thereot The reaction is laciiilHted by the use of » CHlHlym exemplitied by 
moials such as nickel compounds and transition metal catalysts such «s palladium platinum and ihodium ReHClion 
temperature is normally 0 tc- 100'C preferably 10 to 80"C. reaction lime bomg 0 5 Ic 50 hours 

Compound (I B2;. thus obtamec can be isolated and purified by Known means ol soparaiion rirul punlu hIkjh such 
as ordinary concentration concentration under reduced pressure solvoni extraction ciystHlii/niicui inciyslHlli/Hiion 
-.pnasic translei and chromaiogidphy 
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(3) Methods o1 synthesis ot compound (l-C). wherein the group capable ol reloasinp h cation ib 4-lhiH/olidinedione 
Method D 

^ ^^^'''^-^ • -R^ 2 r4-thia2olidinedlone 



(III) 



R^-O.. 



(I-Cl) 

wherein Ihe symbols ha^^e ihe same definitions as those given above 

Compound (l-Cl ) is produced by condensation ol aldehyde compound llll) with 2 4-thiH/olidinndiono Tfiis roHCtior 
IS carried out in the same manner as method B 

Compound (l-Cl } thus obtained can be isolated and purified by Knciwn moHns ol separHlion and puiificalion such 
as oroinary concentration, concentration under reduced pressure solvent extrnction crystHlli/Htion recryBlalli/rilion 
phasic transfer and chrcmatography and may be obtained as a mixiuic ol the (E;- and tZ) ronli(jiirRlionB in terms ol 
the double aond at the £>-position in the 2.4-thiazolidinedione ring 

Method E 




I-Cl) 



Reduction 



(I-C2) 

wherein the symbols have the same definitions as those given above 
This reaction is earned out ir the same manner asjnethod C 

Compound (I-C2) thus obtained can be isolated and purified by known means ol separation and puiiticalion such 
as ordinary concentration, concentration under reduced pressure solvent extraction cryBtalll/Hlnn lecrystalluation 
phasic transler nnd chrcmatography 



,4,M..hod.=..,n«..«=.«™po-«<ID)w««^^^ 
Method F 



Rhodaninc 



(III). 



(I-Dl) , 

iho double bond at the 5-pos.tion m the 2-th.oxothiazolidin-4-one-ring 
Method G 




■CHj-p 



(I-D2) S 

whe.e.n the symbols have tne same def.n.t.ons as those 9>ven above r r.HB.OHCl«n 

^r. ,h.. m*,ihod comoou-.d /1-D2) is produced by reducing compound D^ \ obiHinotiny mnii 
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18 earned out m the same manner as method C - ._ 

cnrcmaiograohy 



Phas.c transfer and cnrcm;.;^;^^"" """" '^""^ *^^-'«'""«'on. roc^.,H.I,,a,.on 



(5) Methods o. syn,hes.s of compound ,.-E,. wf.ere.n the group capat.0 0I ,e,oa«ng a canon ,s 2 4..mKlH.o..d.ned.one 
Method H . - .. 

- -"^1-3^^^ - Hydantoin. ■• ■ 



(HI) 



(I-El) 

Wherein ,he symocs na.e .he sane dehn.t.ons as those g«/en abov« 
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Method I 

Reduction 



20 




( I-E2) 



wherein Ihe synfcois have lie same definitions as those given above 

in this method compou-.d (i-E2i is produced by reducing compound J -E 1 > as oblnined tjv molNnl H I tiis ibhciioh 
IS CHrnod oul in the Sisme rrrinnei .-as method C 

Compound il-E2i thus obtained can be isolated and purified by known merins ol separaiion mui purilirHlion such 
Hs ordinary' conceniralicn conceniralion under reduced pressure solvent oxtraciion cryslalli/aiion lOciyslHlli/alion 
ph;isic Iranslcr ^no chromalograDhy 
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.6) Methods ol syn,hes.« o« compound (LF) where-n the ^rc,.. capab-e o. ro.oae.ng « cnfon .b , 2 4-o«Hd.azol.5-ohc ' 



Method C 



y-CN 

-(11) - — 

NH 



Y-c: 

' NHOH 



(IV) 



-ttnh 



(I-F) 

Wherein tho symbols ha.e the same definitions as those given above 

po.:;;aMorwidT':crno°:'^°"'°""^''^ 

Ol H SHU w,m -raanic ...n o n h h , ^ '^^ hyd'oxy.amine hyd.ochlotKlo hy.JroxylHm.no sulfate) 

-rtc, on IS .nrnea cui by ire^iing the O-acylamidoxime compouno :n h solvoni to. 1 to 10 hi.urs 
linnsi'- liHi.^tCf Hndchrcmaioqraohy oxii.Hriion ..lyalHlii/.ili.n, i()i:iyi:ij,lli/Hlion 



<7) Methods ot synthesis oi compound (l-G). wherein the group capable ol releMung a cation is 1 2.4-axaduuole- 
5-lhiooe 



Method K 



(IV) 




(I-G) 



whurein the syiiDols have the same dehnilions as those given above 

In this moinod thioKetone conpound (l-G) is produced by cyclizing amidoxiine compound (IV) hb obtHined as d 
synihnsis intermediate (or compound (l-F) in method i above 

Tho roaciiori (or thtoketone compound (l-G) Irom amidoxime compound (IVi m earned out in hm orgnmc solvent 
using Hboiit 1 to 10 mol of I v-thiocarbonylimidazole per mol of amidoxime compound (IV) Sui:h sotvenls include 
oiti.jrc (cq dioxHfio letr^hydroturHn) halogenated hydrocarbons (e p dichloromelhane i hUiiolorm dichlo- 
ronihrtfie. Hcoionitrile ano .acetone Such bases include amines (B g pyridine tnelhylamine 2 6-(limelhylpyridine 
1 fs diH/abicycio i4 3 0|non-5-ene and 1 9-diazabicyclo[5 4 0)-7-undecone> The leaction is preferably cariiod out in h 
solvent at -30 to 30'C for about 0 5 to 10 hours 

Compound (1 G i thus obtained can be isolated and purified by known moans of separation and purilicijiion such 
as ordinary concentration concentration under reduced pressure solvent oxlraclioii cryslalli/alion rociyslalli/Hlion 
phasic trHnsler ard chromatography 
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i8) Meihods ol synihesis at compound (l-H). wherein the group capable ol relOHsma a cminn is \ 2)b axaitMHatH/atB- 
i»-o»ido 



Method L 



^ NHOH 



(IV) 



(I-H) 



xvhorein ihc symbols have the same detinitions as those given atjove 

in ih,s melhod 1 2 3 5-oxath.ad.azole-2-oxide compound (l-H) is produced by cycli^ing HmKlo«.,no nompouncl il V) 
wh.ch IS obiained as a synthesis intermediate for compound (l-F) in mainod I HDove 

The roHction for 1 2 3.5-oxath.adia20le-2-oxide compound (l-H) from amidox.me compound iiV) .s ranied out bv 
rencling amidoxime compound (IV) with thionyl chloride m an organic soiveni (e q dioxane tol.MhydroturHn dirhlo- 
romelhanc chlorolorm) n the presence ol a base (e g., pyridine, tnethy(amine) to yield cornpoun.l (I H) 

This roHcfon ,s prelarably earned out by adding about 2 to 10 mol of thionyl chloride in thn piasence of aboul i 
10 3 mol 01 base both p£;r mol of am.doxime compound (IV) in a solvent at 30 lo 30'C lor aboul 0 5 Ici 10 hours 

Compound (l-H) thus obtained can be isolated and purified by known rrenns ol aepHralioi. nnd punlicaiion such 
..s ordinnr^ concentration concentration under reduced pressure solvent extinction crysialli/rHinn recryslalli^ation 
pfiHSictiHiislorHnd Chromatography o<-iyainiiizdiion 
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(9) Methods oi synthesis of compound (l-l) wherein the group capable ot releasing h cation w 1 2 4 oxadia/oiidine- 

3 5-dione 



Method M 



Y^-CH2NH0H 



(V) 




/C0NH2 A^-CO-A^ (VII) 



(I-I) 

inl<)rmula(Vlii A'nndA- whicn can oe the same or ditterent represent a hnlogen rtiom nn alkoiiy i^roup unHrHlkyloxy 
(jioup or nn wfyloxy group the other symbols have the same definilions as those qivon above 

Tho hHloqcn atom represented by A' or a2 is exemplified by chlorine bromine and iodine ihn alkoxy group is 
ijKiiinplilnjiJ by lower alkoxy groups le g those having 1 to 4 cartoon atoms such as methoxy. cihuxy propoxy and 
Ijiiioxy ) Iho arrtlkyloxy group is exemplilied by those having 7 to 1 3 carbon aioms such as ben/yloxy group the aryloxy 
qioup 18 exompliliod by those hnving 6 to 14 carbon atoms such as phonoxy group 

in inib 'neihou compound ( Vi ts produced by reacting aldehyde (III) with hydioxyiamme or a sail Ihereol in a solvent 
iniiii I.) ihf- roHclion specilicallv an organic solvent, e g an alcohol such as molhanol or olhanol oi an aromatic 
hvdiocnibOM sucr dS benzene loiuonc or xylene water or a mixture thoieol in Ihe piesence ol h (^alHlyal ndded if 
!>•?( ossary suci hs sodium acetate or p-ioluenesulfonic acid using an a/ootropic dehydratoi oi h (InhydiHiinq ageiii 
il nocossary hiici reducing ihe resulting Schifl base using a reducing agent com-nonly used loi mrluclivo aminHtion 
such as bor,^nc pyridine complex or sodium borohydride. Compound (Vj ts then oacteo with an /ilkHli rnolal cyaiirite 
m HP organic solvent mart to the -eaction e g an alcohol such as methanol oi cthanol oi an alliei such ,i6 loliahy- 
dfoluran or f^ mixture thorool in Ihe presence ol an acidic catalyst added if necossary such as tiycfrochloric Hcid to 
y lold compound ( VI : By reci.:i mq compound (VI ) with a carbony I compound > opresonted by Iho loim iIh i VII i compound 
'I I ican oe pr.jciuced This fjac.ion is oielerably carried out in an organic solvent .u g dioxane teliaiiydroluian elhei 
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d.molhOKyoinane. methanol, enanol 2-memoxyelhanol. dimethyl 9ullox«Je) ,n h rat.o of about - lo 3 mol ol compound 
(VII I per mol ol compound (VI ) .n the presence o» a base f e g sooium hyarox.ae potassium hydroxide) at 0 to 1 50«C 
Compound (l-l) thus .3btained can be -so'ajcs «na purriied by known means ol separation and purincallon such as 
cirdinafyconconiraiK:r. =::nc9n:rat«n under reduced pressure, solveni extraction crystalll/ation rocryslallization pha- 
cie iiansior ^no cnromatography -a 

no. Methods of synthesis of conrujound (II). wherein theTroup c^ie ol releasing h cation .e cynno group 
Method N 

(R^O)2(0)CH2CN (VIII)" 

(CH=CH)q-CHO 

(III-l) 

.^{CH=CH)q-CH=CH-CN 
(II-l) 




R2 

Reduction 



(CH2CH2)qCH2CH2CN 
(II-2) 

Z^r^Ll""""" " °^ 2 '^^ ^Vmbols hHvo the SHino delinitions hs those 

proprsXyTa^'r:;, ^^^"^^""^^ ' ^ -^^^ - --v.. othy, 

-„-noJ.n,! 7^'^°^/"^'^'"^^"^^ r.,„ie derivative (II-l) .s first produced by roHct.ng aldohydo dorivalive (lll-l) with 
.y.nome.f.y.phosphor,a.e ester derivative (Vltl) The reaction of compound ;MI-1, with compound (VIII is ra r ed ou' 
.n Hn appropriHto solven. in the presence o. a base by a conventional method The solveni is c,Keinpl 1.^^^^^^ 
Io~: ?n'T;' ^'^^^ ^'"^^"^ .e.rahydro,uran Hnc.'d.memoxZane 

r 1 , ^^'°9«"ated hyorccarbons such as chloioloim dichloiomethane 

n Lk!, ;?r" '^.e and d-metnyl suHoxioo .nd mixtures thereof Jhn base ,s exem^n'^o 

ny -^ikhI, .r oiHi snits surn »s polHssium hydroxide sodium hydroxide ootass.um carbonate sodium carbonnto »nrt 

irr" r^T" -""""r ^^^'^'"^ "^•^^•^'-'"^ ""^^ n c.irr,o.hy.Hn.iino n,::;!;ryrdos stn :^ 

M O o h ""^ «'^°-^e, sodium me.hox.de nno potassium ten bn.oxido The amount 

■ .1 .ho.o ...o. usoa orcfer^^bly .bcui i to 5 mol per mol of compound (III l . T„e amouni ol n-.mp»uiKl . Vlil) usee 
. . .^,,rn.. V .,Doul 1 to r mo, c relGTHbly ^ to 3 mol per mol of compound (II l , Ih.s loaclion .,o,rnHlly rHrried oui 
su u. ,:,r. . preterabiy :Oio OO»C Reaction time IS 0 5 to 30 houf 3 Cor^pourd ill-l , is Ihnn .s.ib.erted loralHlytic 
•....u..... I. V.O 1 compcuncl : I-?;. Th.s reaction is earned out m the .s.,me manner as me.h.xi f Nnnlo compounds 

. rrn'l u r '^TSn'T . ^""^ ^""'"''^ ^"^^"^ °' ^°<^»'^^'on H.ui „ur.ficat,on such as 

...... nn;^,u .r so.von, oxtracon .rystalli^atior recrystalli/alion. pr^asu: transfer nnd chiom;ilnq.Hphy 
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Method O 
B 



1 ^' 



"CHO 



Reduction 



CH=CH-(CH2)n-l-CN 
(II-3) 



(11-4) 

wi.niu.n n ,opM -.ionis an integer from Uo6 W represents a halogen atom theolhoi symbols havelho same dat.n.lions 

,ih ihORO qivcin Hbovc 

rnn iiHlocion ^tom lor W (s exemplified by chlorine bromine and lodino 

In Ih.s mothou compou nd .11-3) is first produced by condensing aloehyde der-vative (III-2) wilH phosphonium salt 
MX, This rodcionis earned out in an appropriate solveni in the presence ot a base by a conventional method The 
solvent ,s excmplilied by aiomHlic hydrocarbons such as benzene toluene and xylene ethers such as d.oxane «el- 
lahydrolurHn and dimeihoxyethane ^ilcohols such as methanol, ethanol and propar.ol halogenalod hydrocarbons such 
Hs chlorolorm d.chloromethane and 1 .2-dichloroelhane N N-dimethyltorTiam.de dimethyl suIIoxkIb and mixtures 
thorecf The base is exemplified by alkali metal salts such as potassiurr hyd'ox.de sodium hydioxido, potassium 
carbor,ale sodium carbonate and sod.um hydrogen carbonate amines such as pyCine. .riethytam.r.e and N N-d.melh- 
ylnniline motnl hydrides such hs sodium hydride and potassium hydnde sod.um otnoxide sodium melhoxKJe and 
pcM^ssium ten butoxide Th.. amoun- ol these bases used is preferably about 1 ir 5 mol per mol of compound -2, 
riu- amount ol .;ompound (iXl used is normally about i to 5 mol preferably 1 to n mol per mol of compound (III-2, 

, ,oHCl.on IS normally earned out at -SOtolSO'C preferably -10 to lOO'C Reaction time is 0 5 to 30 hours Com- 

,,„..„c. (II 3) IS Ihen sub|ect«d to catalytic reduction to yield compound (I -4^ This reducing reaction is carried out in 
,l,„ uH.no mannor as method C Nitrile compounds (11-3) and (11-4) thus obtained can bo isolated an.l punfiad by known 
MUMMs of sopamiion and purificaton such as concentration, solvent extraction crystallisation fecryBlalli/alion phasic 
if.iii(iloi rtnd chiomatography 



so 



S5 



Method P 



^"^X^!^^ <^^0>3P(0)CHa(CH-CH)pC0aR" (X) 

(111-2) 



-Reductions >; 



CH=CH- ( CH=CH ) PCO2R ^ ° 

(XI) 

,R 

Reduction 



° ^CH2CH2{CH2CH2)pC02R^° 



(XII) 



CH2CH2 ( CH2CH2 ) PCH2OK 

(XIII) 



CH2CH2 ( CH2CH2 ) PCH2-Q 
(XIV) 




"CH2CH2 ( CH2CH2 ) PCH2-CN 



(II-5) 

n.>sul.onv..«v ,na p-,o.uonesu.Sy'oxy ° "'^ ^"'^ ""'^ "'e-h-osulfonyloxy ben.e 

■ '..nnnu-K, .X. rn.s ,OH.:..on .s cnrned ou. me same mln!^ concions.nc, nldohydo CohvhI.vo ,...-2) w..h 
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complex compound, or redJCtion using diborane or 



substHuled borane Specifically, mis reaction m carrwd out by 



.roatW, compound (XII) witn a reducing agent Reducing agents include alkali metal borohydrKles such as sodium 
borSnbe and litf^J borohydr.de. metal-hydrogen complex compounds such as lithium aluminum hydrtde and 
ZtZ cc^^nas This reaction .s earned out a solvent that does no, interfere with the react «n The «lvenl « 
nxor^OliMedby aromatic hydrocarbons such as benzene, toluene and xylene; etners such as dioxane tetrahydroluran 
HMdTSoxyeth^ie a.cor,ols such as methanol ethanol and propanol halogenated hydrocarbon, such a. chloro- 
M. dThlo°on!a^Hne and 1 .2-dichloroethane .N N-d.methylformamide and dimethyl sulfoxide and mixtures thereof 
solnciod do^^^^^^^^^^ me kind o. reducing agent used Reaction temperature is normally 50 lo 1 SCO pre.araoiy -10 

'° 'T-ompoi!ncT!xiirs^J^^^^^ ^oac^'d'^^^h'a halcgenating agent or sullonylating agen. to yield corrv.nund (XIV) Prol- 
o, italo twHioqo.MUnq agents include hydrochloric acd. thionyl chloride and phospho- us irib.omide When a halogenating 
.,'.u..i I. i.sod . ompound (XIV) having chlorine or bromine for Q ,s prpducod Thisje^ction .s cmnocl out in an appro- 
Kl., mu/l..olvonl ,o..^_be.izene:.iDlaene. jcyeni^torotarm- dlcht^^ an Qxcas^hHlosonatu^gagont as 

iviTaf >nic BO-C Tho amount of halogenating agent used is 1 lo 20 mol pc-^ -nol o( compound I XIII) Prefembl. 
sullonylatiny Hqonls include methanesullonyl cnior«le p-toluenesulfonyl chloride .nd benzenesultonyl chlo.K^e When 
hlTsullony..Min9 agents are used compound .XIV) respectively having me.hanesullonyloxy p-toluenesi^fonyloxy 
Tben' er,esu..ony.oxy .or O is p.od.ced This rcact.n ,s earned ou. ,n nn appropri.to .nen solvon. ,o g ben/enc 
toluene xylene diethyl otho. ethyl acetate tetrahydroluran chlorolorm dichlo-cneihaneiinthe pmsencf ol a base 
,cq triethylamine N-methylmoronol.ne sodium hydrogen carbonate potassium hydrogen carbonate sodium cai- 
bonate potassium carbonaie) nt 10 to 30°C The amounts ol sullonylatinc, agent nnd base used hm. each i tc 2 mol 
por molol compound f Xlin Compound l XIV) having chlor.ne bromine or sultonyloxy lo, Q thus oblHincd can be reacted 
w,.h 1 to 2 mcl -f sod-um loclide o- potassium iodide per mol ol compound (XIV) to yield compound (XIV) having iodine 
K 1 O Th.s rfj,i.-tior. is carried out in h solvent such as acetone 2-buianor.: mclhrinol or ethanol hI 20 lo BO'C 

(-ompoun.1 iXIV. is then reacted with potassium cyan.de or sodium cvn-^ide tc yield compound (II 5, Th.s leaction 
,. „nrm-,Hv .N.i.iod ou- in « solvent le g. diethy ether tetrahydroluran d.oxanc e.hy> Hcctato mnlhHnol ethanol 
,"i,l.„nln..n dM l.lo.omothane acetone 2-butanone N N-d,methylformam,de o.melhyi sulfox.do) hi 0 to lOO'C The 
n..o..ni CI po;i..;s,um cyanide or sodium cyanide used .s 1 to 5 mol pei met ol compound iXiV) Niliilo compound (H- 
ihus nmHinnrl can be isolated and punfied by known means ol separalon and pu'.t.cat.on such ..s ron.-.enliation 
si.lvfiMi i»»(ii.n iMM. . rystalli/ation. recrystall.zalion phasic transfer and chromatography 

.•;,>,npo..n.i ,;ii ) described above can be usee as a starting material m ihe aoc.ve Method A o. Mnlhod J 

,■ 1 1 ,M..|l.od<.. -I synthesis olcompounds(Xlland(XII) wherein the group capable o-.elaas.ng a cation is alkoxycarbony I 
gioup 

Compounus (XI) and (Xll) can be produced according to Method P described above 

Compounds ( XI ) and ( Xll) thus obtained can be isolated and purified by known means ol separation and purilicalion 
such as concentration solvent extraction, crystallization recrystallization phas-c transler and chtomalography 

(12) Methods . ,1 syntnesis cl compounds wherein the group capable ol releasing a cation .s carboKyl g.oup 

CompouM.i (111 rXli or :Xlli is suoiected lo hydrolysis to produce a compound wnerain Ihe gioup capable ol re- 
let, i.iinq a canon is carboxyi group 

HvlrniyM-. .s carried out by the contact of a base or an acid in a solvent which does not interfere with Ihe reaction 
II.., ..olvcnl It. ..xumplified by alcohols such as methanol ethanol propanol elhe-s such as dioxano tetrahydroluran 
ri„n.,ihnxyoih..,.o N. N-d.methylf ormamide and mixtures thereof The base is exempl.lied by alkal. molal salts such as 
p..Ms...um hyiiioxide soditm hydroxide, potassium carbonate sodium cnrbonate and sodium hydtogen carbonaie 

r „...ini , .1 these base' used .s 1 to 3 mol per mol ol a starting maierwl Tn« acd is exomplilieiJ by hydrochloric 

... „j i.vdiot,....n.r acid and p-loluenesulfonic acid The amount of these acids used is normally l mol lo excess per 

.notorial When an acid is used an excess amount ot the acid can be used as a solvent The leaclion 

imnp(..;.iu-o i . 5') IO ISO'C preferably -lO to lOO'C The reaction lime is 3 5 io 30 nours 

. ..„noo.i...m thus obtaineo can oe isolated and purified by known means ol sepa.ation and punlication such as 
.-. Mu entrHiio. solvoni extraction ch^stallization recrystallization phase liansle- and chromatography 

Aldehyde convative (in) as a starting materel lor methods B. D F H M N O and P descnbod above can lor 
example bo pLxJuced by methods Q and R as follows 
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MuChod Q 

Reduction 

^ CH=CH- ( CH=CH ) pC02R^ ^ 

(XI) 



(XI) 

(>:v) 



Oxidation 

"CH=CH(CH=CH)pCH20H 

(>:v) 



^ ^CH=CH ( CH=CH ) pCHO 



( 

wherom m.,. symbols have the same detinilions as those given above 

In Ihlic. tna^^ynr^ ..Ml.- I .■ 



, ^ uciMiuiuii;> ds inose given above 

r.t,on;..„.i hydrocarbc^s such as chtorollm T f tatrahydroturan and d.melhoxyethane 



EP 0 733 631 A1 



Method R 



Reduction 



-C02R" 

(XVI) 

(XVII) 

(iii-i) 

fiiiiinui ihn ^yribnis hHve the same detinitions as those given above 

1 1 lib .ii.iiti.;iJ la carried out in the same manner as method Q Specilically. compound (lll-l ) ran be obtained by 
..111. ...CI ci>mp. iund (XVIt in the same manner as the reducing reaction ol compound (XI) in method Q Hnd oxidi/ing 
r«i.i|)i.iinfl (XVili in the sanre manner as the oxidizing reaction ot compound (XVi in method Q 

AiJuhydo tiorivative lUI-l ) thus obtained can be isolated and puntied by known menns ol sepaiation and punlication 
IK h i.fi coni-.nntfrition solvent extraction, crystallization recrystallization phasx transfer and chromatography 

SiHri.ng m..ieri»l compound {XVI> for method R can. for example be produced by the method described below 

Method S 

, Q-cH2C02R^° (XIX). 
t-o-tC^ cor2 • — - — ^ '^"°~tQ3~ 

^OH OCH2C02R^° 
(VVIII) (XX) 



(XXI) 



Deprotection 



^for^''' Ri-Q (XXIII), '''°^@r3r"' 



HO - 

axii) (XVI) 

whoioin T ropi.-sonts h Iowo- alkyl group, an aralkyi group or an acyl group the otnnr symbols have tho samo dolinilions 
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iiii liioiio ytvon at30ve 

Tho lowor alKyl group tor T is exerrpWiec oy tnose having 1 lo 4 cartMin atoms such ai melhyl. ethyl, propyl 
isojiinpyi buiyi Hnd tan-Dur/i ma aralkyl group is exemplified by those having 7 to 19 cartxjn atoms, such as bsnzyl 
iliplionyimoitiyl and tntyl the acyl group is exemplified by lower alkyi groups having 1 to a carbon atoms or aromatx: 
hydrocarbons having 6 lo 14 carbon atoms all having a carbonyl group bound thereto, such as acetyl propionyl and 

t}on/ovl 

In this inolhod compound (XVIII) which has a hydroxyl group having protecting group T as a substiluent and 
compound (XIX) are conaensed to yield compound (XX) This reaction is earned out in the presence of a base in an 

... approprialo solvent by a c:onventtonal method. The solvent is exemplified by aromatic hydrocarbons such as benzene 
loiuoneancJ xylene: ethers such as dioxane letrahydrolurananddimethoxyethane alcohols such as methanol athanoi 
and propano: halogonaicd hycjrocaraons such as chloroform dichloromethano and l .2-dichlotoothane N N-aimof^- 

.-^Uarmanua£L_climethyj^siJloxide a^ mixttJres thereof .Tho.base js-exomjiimerl by alkali metal salts such as sodium 
-hydroxid-r potassium t>y.3rox.de aotassium carbonate, sodium carbonate ana sodium hydrogen carbonate aminos " 
•...rn Hs pyiKiina irieihvwmtne and N N-dimethylaniline: metal hydrides such as sodium hydnde and potassium hydride 
...vi.nm othoMdo sodium methoxioe and potassium tert-buloxide The amouni ol these bases usorl is prolorably about 
1 K. b Mol p.-, mol ol compound (XVtli) The amount ol compound (XIX) used is normally about 1 to 5 mol preferably 
I If. ■\ ini.i mol of compound iXVIII. This 'eaction is normally earned out nt "20 to leo'C prnforablv 0 lo 120='^ 
l^...l.■lnln iiM.M IS 0 5 to :C rnoiirs 

' •■ .1,,,, I (XX) IS then suojecied to intramolecular condensation to yielo compound (XXI) This reaclion is earned 
■ ' ti- ■icnre ol b^.se m -.n apoiopnate solvent by a conventional method The solveni is oxemplilied by aromatic 
l.v.iM^ ,iiiK.,, . such as bfii/eoj toluene and xylene, ethers such as aicxanc lotrahydroluran and dimethoxyethane 
Hk:uHu..'. ill. II as metnanoi ethanol and propanol: halogenated hydrocarbons such as chlorolorrn dichloromothane 
.ir,.i 1 2fii.i.ioroolhane othy. acei-^le pyridine acelonitnle. N N-dimethvltormamioe dimethyl sulfoxide acetic acid 
..t.rlic HMhvviMrJe Hnd m.:<-.uro5 thorcci The base is exemoHfied by Hlknli metal salts such as potassium hydroxide 
sociurr, hy,i,.,x,de po.as:i.urT, carbonate, sodium carbonate, sodium hydrogen cartonalG sodium aca.alo nnd potas- 
sium ncelni.- HfTiines SLch ..s oy.one tnethylam.ne IM N^Jimethylanmne and i 5-d,a/ab,cyrlo|5 4 0|-7-undBccne 
moial hydn.1..". such hs sodium nvOnde and potassium nydride sodiurr etnox.(te sodium mothoxido and potassium 
tort buioxidr. Tho amouri ol these bases used is preferably about 1 lo 5 mol per mol of compound (XX) This reaction 
IS normally . .H.ried out a- 2C to ^BO'C preferably 0 lo 120'C Reaction 'ime is 0 5 to 30 houis 

Comooi.-K) iXXii IS ihcn deorotected lo yield compound tXXll) This reaction is carried out by a conventional 
moihod .-h...nn as aporopnaie depcnaing on the kind of protecting group T used Compound (XXIh and compound 
.XXIII. .11- II n-, rondens=d to yieid compound (XVI) This reaction is ca-nec out .n the same manner as the reaction 
. c:. .inu. .... .. 1 1 XXIII ) with romoour d (XIX). Compound (XVI) thus obtained can be isolated and pur.liod by known means 

■.(!.np..,;..iirv.HnclDuriticat.on such as concentration solvent extraction crystallization recyslalli/ation phasic transfer 
Hiiti . tii.Tn.il.MjfHpnv 

III. lull. .W..V, oxpenmeniH! example examples formulation examples and reference examples are merely mterd- 
"I";: ' P'o^en mvennon ,n turther detail but should by no means be construed as delining the scope of tne 



1 ■{.iiiirriMMI il I- xamplc 

Mypoqiyt Ol- .c and hypol pidemic activity in mice 

a. ^l^nm nf!^"°,''' "^'^ '^'^''^'^ '^^^ '^^-^ ^''^^ ^^P*^ '"^ ' -^o^'aining .he sub.ecl compound 

at rate oi 005 » lo- 4 days Ounng when the animals were allowed to access Ireoly lo water Blood was collected 
via the orh.L.i ravity vencus plexus Using the plasma glucose and triglyceride were determined quanlitatively by the 
TcTo.™"^ """^ '^•^^^^^'"-Gl-U (A) kit (lATRON LABORATORIES \NC ) and lalro-MA7Q1 TG kit (lATRON 
LABORATORIES INC : respectively The respective values ,n drug-dosed groups are shown in lerms ol percent re- 
oijclion I .-ompared ic non-druq-dosed groups which are shown in Table 1 



Compound (Example number) 


Hypoglycemic Action ("«) 


Hypolipidemic Action (%) 




61 


92 


c 


40 






3B 


26 




61 


70 
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AS .s ev.do..t Irom tnese results the compound (1) of the present invcniion possesses eKcetlenl hypoglycem^ and 
'nCu«^ t^^^^P*"''^ hypertipidemia and a th.rapeut« agent lor hyp.rt.n.«n 



A ..M«.u... ol i.-,2-cyano^thyi)*-.5.methyl-2-phenyl-4-oxazolylmethoxy.den/olurHn (1 20 g) sodium a/ido (1 09 
,„ .1 ol r ct^onde (0 90 gland N.N^,methyi.ormam,de (30 ml) was starred at 130 to 140-C lor 16 hou.s The 

r m xT..n. was poured over water and extracted wrth ethyl acetate Alter the ethyl acetate layer was washed wrth^ 
I n .. MO.. iMqSO,) .no solvent was d.st.lled off; the res.due was sub,ected to sihca gel column chromatography 
r ! .!.. ., 1 n..n oiutod w,th methanol-chtorotorm (5:95. v/v,, 5-(2-|6.(5-methy|.2-pheny.-4.oxa70lylmethoxy).2^en- 
-rr0Mi..nyl|nlhYll Ji±Lot;H7oje J 05 q 7d°o) wasobtained which was then recrys«ed.trqrndichlqrpm^^^^^^^ 
'l.j vinl<lr.i)lorloi.s.j)MBms having a melting point ot 177 to 178»C 



Elemental analysis for C22H 


9N503 




Calculated 


C. 65.83 




H. 4.77 


N 17 45 


Found 


C 65 57 




H. 4 97 


N. 17 44 



5-13-16 '5 Moihvl-2-pner.yl-4-oxa/oiylmelhoxy)-2-benzoluranyllpropyll--H-tetrazole was obtained .n Ihe same 
nn. L .n I- «Hmple i . yield 53".). which was then recrystallized Irom oichloromethane-methanol lo yield colorless 
ns-l wvinu . mollmq point of 1 39 to 140»C 



, M.Mhvi 2-phenyl-4-oxa/olylmethoxy)-2-benzoluranyllbutyit-lH-telra/ole was obtained in the same man- 
i.n.ir 1 (yield 5E.''i.) which was then recrystallized from dichloromethane-isopropyl ether 10 yield colorless 
(I I mollinq point ol 114 lo 115'C 



A .nixluu. .1 6-(5-melhyl-2-phenyi-4-oxazolylmethoxy)-benzofuran-2-carbaldehy08 (1 20 g), 2 4-1hiazolidinedione 
(0 465 q) pip.-i.dnie <0 12 g. and ethanol (40 ml) was heated under refluxing conditions tor 2 hours Alter the mixture 
WHS cooled th- resulting crystals of 5-16-(5-methyt-2-phenyl-4-oxazolylmothoxy)-2 benzoluranylmelhyl.den9)-2 4-lh.- 
H70lidinod.o.n ,1 46 9 94"..) weie collected which was then recrystallized from chiorotormethanol lo yield yellow 
prisms hHvinq tTieitmq point ol 272 lo 273*0 



Elemental analysis tor CjaHieNgOsS iMH^C 


CHlcuiciied 
Found 


C 63 22 
C. 63 16 


H 3 81. 
H 3 62. 


N. 6 41 
N. 6 31 



J s-iG )5 methyl-2-pheny(-4.oxa20lylmelhoxy)-2-benzofuranylmelhylidenel-2 4-thia/olidinedione (0.80 
. .,ibon(5'?.. 1 60 g)Hnoietrahydroluran (250 ml) was subjected to catalytic reduction al room temperature 
■H,or pressure ol 3 2 kgl'cmZ ,or 8 hours Alter the catalyst was filtered ofl the liltrale was sub|ecled to 
, undo, constanl conditions lor additional 16 hours Alter the catalyst was lilteied oil the lillrate was 
or rooucod pressure tne residue was subjected to silica gei column chromatography From the traction 
oh.i,.u wiih othyi Hcoiaie-chlorclorm (1 5 v/v) crystals ol 5-[6-(5-methyl-2-phenyl-4.oxa/olylmelhoxy)-2-ben/oluran- 
ylrnoihyll 2 4.tl..a/olidined.one (0 305 g. 33%) were oblamed. which was .hen recryslHllized Irom riichloromothane- 
mD.hanol 10 yi. id yellow -lotsdtes navng a melting point ol 179 to 180"C 



II |i.illiirliiiii 
iitiltii I liv<liri( 
..il.ilyli>. iodu< I 
i fini oiiiirdnd II 



Elemental analysis lor CjsHieNjOsS 
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Elemental analys is for CjgHigNjOsS: 
Found I C. 63 51: \ H 3.96~f" 



N 6.52 



RxHfnploB 

A .pixi.i.o ol <E)-3-(6-(5-fnoihyi-2-phenyl-4-oxa/oiyliT.ethoxy)-2-ben/o(ufanyllHaolein ( VOO g, 2 4-ihid/Gl,d.ned. 
one ,0 49 c,: p.oer«l.ne (C 24 g; and ace.« acd (20 n,t) was heated under reflux.ng cond„K>ns lor 2 hour JThe eTcn^ 
rn.xlure wh. concentrated under reduced pressure the .esul..ng crystals {0 79 g) were co.lecU^d by irHtl 
crystals woro dissolved .n tetrahydroluran (200 ml): after pallad,um^rbon (5"c 1 60 □) was added mo 
...sub,eaod_.._cHlH^..c^ecuc,^ 
ofl .he hllMU, WHS sub,e.:ted to calalytc reduction under constant conditions tor additional 8 houis Af'e Z^^^ 
WH. I morr,. OH ,he tiltra. 3 was concentrated under reduced pressure .he residue was sub.ec.ad I Tc^^Z cTZ 
' ' '■""■I'-P'^V P'om tl-o traction eluted with ethyl acetate-chloroform n P vvl crystals ol 5-13 I6 rVm JhJ.T T 
..y, .1 o«...o.y.mo.hoxy,-.-ben.o,urany.lpropylh2,4-.hiazo,.dinedK>ne (0 34 p 26^;. wCl^L, d' wh'ch 
. .yr.Ml,„r>r. i.om dichloromethane-melhanoi to yield yellow prisms having a mel.ing pom. of 167 loT^'r 



Elemental analysis for CjsHsaNjOsS 


Calculated: 
Found 


C. 64.92: 
C. 64 63 


H 4 79 
H 4.65 


N 6 06 
N 5 95 



.ocn lompo.aluie under an atmosphere: pressure of 1 atm After the caialwst wwa.= UixJ^n^n h , ' V ^1 



Elemental an 


alysis for CasHigN^Oe 


Calculated 
Found 


C 65 03: 
C. 65 95 


H . 4 34 

H 4 :,i 


N 6 70 
N 671 



vo,»» p„,,ns n::4 :zig;;'"^TUT,6^ °" 

Example <^ 

^^J!^t:':E:Z^'"Z^ ^^^-^^ - ^^e same 

...isins h.v...., : 1.^0, ;L";oTS?c " --y^'-'""^ Hcetone-sopropyielher to yield colorless 



. .. .11. Jya Z su^^^^^^^ cyanomethylphosphonaie ,0 SB g, in N N-d,me.hyllormHm,de (30 ml, 

wod Dv surring at room temperature lor 1 hour The reaction mixture was poured over ice water and n^u- 



EP 0 733 631 A1 



^ h« avtmction with athvi acetaio (200 ml) Atter ihe ethyl Hceiate layer was 



I mini *■<? i" '^'-"'"^ 
J K.imiili' II 

. . ,y.i...lo (60".. Oily 0 20 g. was gradually added lo a solution ol 3-cyanopropyltr.phenylphoaphoniu^bro. 

,.. ' „ ... N N.dime.hyl.ormam,de (30 ml) at room temperature loilowed by s..rr,ng tor t hour 6-.5-MemyP 

■ l,.olvImeIRe«v)be«2oruran-2-€a>£oaldehyda^1 40_gL^^ adoed loilowed by slirnnfl al 70 lo 80'C for . 
-T"T ^^t?:-«n^^ v^^s poured over ice water and r,eutral,zed with 2 N hydrochloric acd loilowed by extract.or, 
Mums I o.o, P,^^ , a^g,aje ,3 cashed war, wate. and dried (MgSO,) the solvent was 

; : ' M :ra. o,; obseLnce was obt^r^ed which was dissolves ir. teunhydro.uran ,40 ml) To •^.-0.000" 
!l d um-CHnK.n 0 7C g) was added followed by catalync reductior, -oorr lomperaluro nnd ondo, a^. .tmos- 
^ Mc nrossT...- 01 1 aim Th .catalyst was filtered oft the filtrate was concentrated the residue was SMb,ec.od .0 s K:a 

'c olul c -1 o7.Phy Frorr, L iraCon elu.ed w.th ethyl acetaie-hexane , 1 3 v/v,. crystals o. ' •^-y-^^u lyi)- 

0 ■ memy' ,:.,cny.^-OKa.oly.mo.hoxy-,benzo.uran (0 97 60«>.o) were obta-ned which was then rocryslalh.od Irom 

.ti.Mhyl eihoi i .-.ano lo y-elc coloKess pnsms having a melting poml ol 37 'o 69'C 



«i„.M. hv.Midu (60"... cly 0 72 g) was gradually added to a solution ol 6-,5-methyl-2-ph0nyl a-oKa/olylrnothoxy) 

. ■ ■, . ..rhaldehyde (6 00 g) and tr.ethyl phosphonoacetate (4 04 9) ,n N N-d,methyllormamido (100 ml) a. 0 C 

, .,v lor 1 hour The reaction mixture was poured over ice water ,he resulting crystals ol (E,-e hyl 3-16^ 

,v, 4.oxazoiylmelhoxy)-2-ben2ofuranyllacrylate were obtained which was then recrvstalUzed Irom 

........nniM , nihanol to v.eld colorless prisms .7.03 g. 97%) having a melting point of 141 to 142-C 



A mixiu... . .1 3-l6-.'5-me.nyl-2-phenyl-4-oxazo.ylmethoxy)-2-ben20)uranyilpropanol (0 88 g) melhanesullonyl chlo- 
. Ida (0 335 «; . io.hylam.ne (0 295 g) and dxrhloromethane (30 ml) was siir-ed a. lOom temperature lor 14 Jo-rs Aller 
, vMoaCon mix.uro WHS washed with 2 N hydrochlonc acKiand dried (ly^gSC,) .he solven, was dislil.nri of, The lesidue 
w . d^solvco n N N<J.me.r,y.formamide (30 ml), to this solution, potassium cyan,de (0 24 g) was ^^^^^ ^-^f 
riuunq a. ■ . .(.O'C .0. 4 hours The reaction mixture was poured ove, water and neu.ral,/ed wi.h 2 N ^^ydroch^ric 
nnd inllowc. hy oxlract^on with ethyl acetate After the ethyl acetate layer was washed with ^«>°-;;'^^7;°!*, 
ihn soivon. w.,>. aisiillod off the residue was subjected to silica gel column chromatography From he '^^cfor^ elu.ed 

1;. °,hy . hoxanc .1 4 v.^v. crystals of 2M3-cyanopropyl)-6H5-methyl-2 pheryl-4.oxazoly.me.hoxy)bonzo. 

,..,<,.,'wn,o ol.i.Hnori Which was then rocrysiallized from ethyl acetate-hexano to yield colorless prisms (0 65 g 72 «) 
hiiviiiii .1 Mi.iliMiu puinl ol 94 to ftS'C 



i„ I,,.. . .MHnner as m Exampie 12 5-(5-methyl-2-phenyl-4oxa70.yimethoxy>benzoluran-2-carbaldehyde was 
.„.., ,n.i will. iMothyl phosphonoacetate to yield (E)-ethyl 3.(5-{5-methyl-2-phenyl-4-oxazolylmethoxy)-2-ben«furanyll 
; j ,..,u. .n-L Which was then recrystallized Irom acetone-isopropyi ether .0 yield colorlese needles having a 

mijilin<ii)Oinl <«• 120 to 121'C 

in .he SH.n.. manne. as in Example 13 3-[5-(5-methyl-2-phenyl-4.oxH/olylmelhoxy)-2-ben/olu.Mnyl|propHnol was 
mosv J^ed and ihon reac.ec with sodium cyanide to yield 2-{3-cyanopropy..-5-(5-me.hyl-2-phenyl-4.oxazoly.me,hoxy) 
Z 7o^^anTJ?n.d 800.) ^,ch was then recrystallized from acetone-isopropyl ether to yield colorless pnsms having a 
mailing poini ol lt4 .0 11 5' 3 
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>-riiiiiiiliitnin TxHrnple i 
KuiriiiJlHiioti Example ol Tablets 



!i) 5 (3 |h "5 Melhyl-2-phenyf-4-oxa20lylmethoxy).2-benzofuranyllpropyll-iH.ietra70le (compound of 
Exampio 2- 

12) LaciOBf 

(3) Cor-i si-irch 

(4) CiirlK-«ymeihylceilulose calcium 
• £) MHQMiiMurri sICHiHio 

— 1 fi;;i-.M4;icis - 



^' ^ 9 °' l^neaded w.th WH.er wfiKrh was sub,ecteato VHcuum tJry,nq 

■ I. .«o(l hv . ..MM jlHtion rnus-qranulated powder was m.xed w,tn. 1 4 g ol (4) «nd 1 g ol (5), lollowod by Inblefng usinq 
.l.ii)loai..,MMchino to prepare 1 000 tablets each containing to mg old) ai'ngusing 

• I'll ml, ill. 1. 1 tKrimolc 2 

• .MriiiiJiiioi. bxxmpic ol Tablets 



1 1 i 5 |n |n i5 Melhyi-2-Dneny 
icoiTipouii lol Example- 5i 

(3) Coin MrircN 

(J) Caihi 1)1 /moihytccIlL lose calcium 
(5) Magrii-iium steHiaie 
1 I.'-' 1 tablets 



oxa20lylmeihoxy)-2-benzoluranyljprooyl)-2 4oxa7olidinedione 



' l'u.VL '''t^^^ """"^ ^° ^ °' ""^'^ ^"^^"^^"^ ^"^ subiected to vacuum dryinq 

.-. .nulHlion Thus-gianulated powder was mixed with , 4 g ol (4) and 1 g ol (5i followed by lableting us.nq 
. .Hci.ino to prepare 1 300 tablets each containing 30 mq ot ' H ^ ^ 



. Mil maZdn M^n- M ' J^' ° "^"^"'^'^ <22 2 g, potassium carbonate ,22 9 g) and 

• . r rr cLion ' 2-iormy..5-me.hoxyphenoxyacetate .:27 7 g. 90^^) were collected by liltration and re- 
..iH(i„o, I l.ori, ,iceion>isopropyl ether to yield colorless prsms having a meltinq point of 109 to IIO'C 



Hclofenci' i xrimpie 1 



A m,xi.„o ol methyl Mormyl-5-methoxyphenoxyacetate (27 7 g) i .6-dia2abicyclo|5 4.0)-7-undecene (40 8 a> ana 
Ico^^i. . I t hydrochlonc acid was added, the resKlue was extracted with ethyl acetate After the ethyl 

3 . m„ w... cJr^d to the residue followed by heating at 70 to SO'C fo, 4 houis The react»n mixture was concentrated 
V 'm w "!°""L''^H ^ro^**''^''- ^'^yl Hcetale After the ethyl acetate layer was 

7 • ' r ; ""'^^.''''f '^^ ^^'^'^'^ °" '^^'^"'^ ««« subjected io silica qel column 

• .• ....I. .phy From the traction e.uted with ch.oroform^exane ,1 2 v/v). methyl S-methoxybenzofuran-lcarboxy- 



Reference ExHmple 3 



Boron mbromido (24 9 «. was added dropw.se to a solution of methyl 6-methoxybenzofuran-2-carboxvtato (18 6 
0) .n dichloromrlhane (200 ml) at O'C. followed by stirnng at room temperature lor l day The reaction mixture was 
oourod ovo. K:t. water ethyl acetate (300 ml) was added. After the organic layer was washed with water and dried 
(Mq'IC\) Iho si'lvonl was distilled off 10% hydrochlonc acid-methanol (80 ml) was added to the residue, followed by 
iiPHlinq Hi 7c»lo «0-Cfor5hcurs The reaction mixture was concentrated under reduced pressure the resulting crystals 
.rf .....Ihyl b liy.l oxvbonzofuian.2-cart5oxylale (10 75 g) were collected by^mratior^osmg diethyl ether-isopropyl ether 
, » I V .. . n.f. iiliiMio was concentrated the residue was subjected to smca gel column chromatography From the 

„,,„ „.<i vv.t'1 diethyl ether-hexane (i 2. v/v) methyl 6-hydroxybenzofuran-2-caiboxylate (1 75 g) was obtained 

<i..i..t v..»l'i - y ••' which was then recrystaUized from diethyl ether-isopropvi ethci to yield colorless prisms having h 
tiM-'liiii'i I'"" ' "• l76lo177":3 



Hoi'uTOirai txif ipiB'4 .~ ' " " . .. 

A mixluie! r.- methyl 6-hvdroxyben/oluran-2-carboxylate 1 1 75 g) 4-chloromeihyl-5-methyl-2-phenyloKa/ole (2 00 
q) polHSS.urr. . ..rbonaie . 1 f-". gi and N N-d.methylformamide (40 ml) was stirred Hi 30 to 90»C lor 1 hou. The reaction 
-Tiixlurc WHS p. )Mrcd over icc water nnd neutralized with 2 N hydrochloric ac.O followed by extraction with othyl acetate 
IhP ethyl acoi.-..o layer was washed with water and dried {MgS04> the solvent was distilled off tho residue was sub- 
leclodlos.lio.^iol column ch-omalography From the I raction eluted with etnyl acetatc-chlorolorm ! 1 99 v/v) crystals 
olmotnylD lb -.othvi 2-pnenyl-4 oxazo!ylmethoxy)benzoluran-2-carboxyHle (3 00 g 91%) were obtained which was 
lhf.i. rocryslalluo.! I.om rtichloromethane-isopropyl ether to yield colorless prisms having a moll.nq poim ol 125 to 



,„.itirn hydride (0 23E. qj was gradually added to a solution ci methyl 6-(5-methyl-2-phenyi-3-oxd/olyi- 

,„ 2-carboxylate (2 70 g) in tetrahydrofuran (40 ml) at C'C. lolloweo by stirring lor 1 houi Altei ^ N 

.Ml.) Mrin ca'olully added to the reaction mixture, water (300 ml) was added the resuliing crystals ol 6- 
nh.-nvl 4 oxazoylmethoxy) benzoluran-2-methanol were collected by filtration which was then recrystal- 
l.l..,.)loirn methanol to yielo colorless prisms (2 17 g. 67%. having a melting point of 202 to 203*0 

Holcufnco t-K -i.iiplC 6 

3£ A mixture ■ I 6-i5-melhyl-2-pheny.-4-oxazolylmethoxy) benzoluran-2-methanol (21 0 g). activated manganese di- 

oxide (52 0 q> 'i.ia toliahydroturan (800 ml) was stirred at 60 to 65"C for 6 hours Alter the insoluble portion was filtered 
oil the liliralc was concentrated the residue was subjected to silica gel column chromatography From Ihe Uaclion 
■oluiodwithcii.viH<:()taic-chi<)rolorm(2 98 v/v) crystals Ol 6-(5-methyl-2-phenyl-4-oxa-Jolylmethoxy) ben2ofuran-2 car- 
t>aldfihyde ( i-> i c 69%) were obtained whicn was then recrystaUized from dichloromethane-isopropyl ether to yield 

•io , i,iijiiebs piis". . firtvinga melting pent ol 137 to ISS'C 




I, •.. ,1111.. o\ (E i-oinvl 3-|5 (5-methyl-2-phenyl-4-oxazolylmethoxyi-2-benzofuranyl|acrylalo (1 30 g) in telrahy 
45 ,),, ,1m,. .1. I'.I ...i, DHiladium carbon (5*?o 0 70 g) was added, followed by catalytic reduction at room temperature and 

,„ „ , phone pressure o( i atm Alter the catalyst was filtered off sodium borohydride (0 61 g) was added to 

,(„. hiin.i.- I, .11. .«nd by dropMse addition ol methanol (10 ml) under refluxing conditions After heating under refluxing 

..,„„ I, ,. I h. jur the reaction mixture was poured over water and neutralized with 2 N hydrochloric acid followed 

i,v ..Ml... iM H, *iih oihyi acB-ate Alier the ethyl acetate layer was washed with water and dried (l^gS04) the solvent 
so (iiMiiipfi .,1' mn rosidut. was subjected to silica gel column chromatography From the fraction eluted with ethyl 

.i,;uiHi-. , hi..M. .,..n n 5 v/vi 3-|6 ;5-methyl-2-phenyl-4-oxazolylmethoxy)-2-ben/'ofuranyllpropanol was obtained as 
an i-jily subiir.-. c lO 90 g T?",.! 

NMq..>Pi.m CDCl,) 142(1H brs) 1 9-2 1 (2H m). 2 44 (3H. S) 2 86 l2H t.J-.7 5H/i 3 74 (2H t J 6 5 Hz) 
5 02 (;?H b. 1. w HH s)' € 92 'IH. dd J^5 5 2 Hz). 7 11 (IH. d J-. 2 Hz) 7.35 (IH d. J=8 5H/) 7 4 7 5 {3H m) 
SS ; 'j^ e 1 .2n " • 
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Hiiloi nnrn t •Hmpio 8 

A suluii. .11 of djigotjuiylauminum hydride in toluene (1 M, 39 ml) was added dropwisa to a solution ol (E)-eihyl 3- 
|6 (S-molhyl .?-ph9ny|.4<.xa7ol-/imethGxy)-2-ben2ofuranyl| acrylate (5 23 g) in dichloromethane (200ml) at 0»C After 
slirimq loi Siiours meihfl-iol i3ml)-water (10 ml) was carefully added to the reaction mixture After the maoluble portion 
WHS filteroa ..ff ihe filtrH!-j wns concentrated the residue was subiectod to silica gel column chromatography From 
the fraction oiuidd with etnyl acotate-chloroform i i:5 v/v). crystals of (E;-3-<6-i5-methyi-2-phenyl-4-oxa/olylmelhoxy)- 
2-bon^o(urHi.yiIeropen.i ol (3 00 g SGPi) was obtained which was then recryslallized from acolone-hexane to yield 
colorloss pi u.ms having o moitng point of 143 to 144"C. 

l^olorcnci' h <Hmp\c 9 



'f" ^3-|6 i5-memyl 2-pheny|.4-oxazolvnmethoxyT-2"-ben/bfuranvl^ g) activated man" 

111. . if ((? 00 g) Hnd dichloromethane (150 ml) was stirred at room temperature lor 2 hours After Ihe insoluble 
*.i: i.iioiadoff thtnnraie was concentraled to yield crystals of (E )-3-I6-(5-methyl-2-phenyi-4 bxa/olylmethoxy)- 
■III- ...vJhcrolein ,3 40 n eC°o, which was tien recrystalli/ed »rom dichloromethane-isopropyl ether to yield 
|iii M S hHvinq - melting DOint of 132 to4 33"C — 



'" •" in Reference Example l 5-methoxysalicy»aldehyde was reacted with methyl bromoacetate 

lo y.nia ...nii.yi ? lormyM-mcthoxyphenoxyacetate (yield 86%) which was Ihen recrystallized Irom acelone^iexane 
U) yield col. « lo^s prisms having a melting point of 74 to 75»C 

Reference r <Hmple 1 1 

tn iho ..me manner as in =leterence Example 2. Irom methyl 2-tormyi-4-melhoxyphenoxyHcoiaie was obtained 
rncthyf 5 rruvhoxybon/of irHn-2-carboxylaie (yield 71%). which was then recrysialfized from elhyi acetate-hexane to 
yiold coioil.v.s arisms naving a molting point of 78 lo 79"C 



. II... .. „no inannor in Reference Example 3 from methyl 5-methoxyben7ofuran-2 carboxvlate was obtained 
A .. hvMroxyben/ofuran-2-carboxylate (yield 89%), which was then recrystallized from acelona-isopropyl ether to 
P'isms having a melting point of 172 lo 173"C. 



■ . .n.o manner as in Reference Example 4 methyl 5-hydroxybenzoluran-2-cart3oxylat0 was reacted with 
N.ii.v._i.-methvl.2-phenytoxazole to yield methyl 5-(5-meihy|.2-phenyl-4-oxazolylmethoxy)be2ofuran-2-car- 



Rotoronrn F «ampie i 4 



In Iho s..mo manner as .n Relerence Example 5. methyl 5-(5-methyi-2-pheny|.4.oxazotylmelhoxy)bezoluran-2-ci 
noxyiato w,,.: ronucod to yield 5-(5-methyl-2-phenyl-4-oxa20lylmethoxy)bezofuran-2-methanol (yield 79°b) which w 
ihnn .cc.y.i>.ll./f.d from acetone-melhanol to yield colorless prisms having a melting point of 162 to 163-C 



"'° "'^""O' «s in Relerence Example 6 5-(5-methyl-2-phenyl-4-oxazolylmethoxy)be/oluran-2-methanoi 

' • V""^ S '5-mBthyl-2 pnenyl-4.oxazolylmelhoxy)bezofuran.2-carbaloehyde (yield 42%) which was then 
■iccto'ie-rneihanol to yield light yellow prisms having a molting point ol 137 to 138*0 



in Reference Example 11 (E)-ethyl 3-(5-(5-methyl-2 phenyl-4-oxa/olyimethoxy)-2-ben/o- 
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luranyllacrylalo whs reduced witn diisobutytaluminum hydride to yield (E)-3-[5-(5-molhyl-2-phenyl-4-oxa/otylmethoxy)- 
? hon/olurrinyli 2-propen-l -ol (yield GC'c). which was then recrystaltized from ethyl acetate-hexane to yield colorless 
piisms hHvmg h melting point of 145 to 146*C. 

Hfiloinnrri ExMiiipIO 17 

III .1 lioiiiiwii I cl iE)-3-|S :5-nathyl-2-phenyl-4-oxazolylmethoxy)-2-benzoluranyl|-2-prop8n-1 -ol (2 00 g) in totiahy- 
ilioiiti.iii I Km (I'll. pHlladium-carbon.(5%. 0 30 g) was added, lollowed by catalytic reduction ui room temperature and 

III kIi <■ 111' I iphoric pressure ol 1 atm After the catalyst was filtered off the filtrate was concentrated to yield 3-{5- 

if. itiiiiiivi|ih(jiiv ^ n«rt/oiylmethoxy)-2-Den/olufanyl|propanol (yield 93';oi which whs then* recrystHttl7ed from ace- 
1(11 I.I i-.(i(ii<i(.yi Mihoi loyrolci colariess pnsms having a melting poini ol ''01 to 102"C 



CInims 

t. A compoijiiJ reprcsenied by the formula 



' "• si-'iii HD opiiorally subslituled heterocyclic residue whicn may be aitacned to the oxygen atom through 

' ■ ■" • • P- ropiasenis a hydrogen atom, a halogen atom an optionally substituted hydrocarbon residue 

M''"i' '"v moiocled nydroxyi group or an optionally protected ammo group Y represents h di- or In-valeni 

'I'i'l iiviinn Hfbon rosidue having 1 to 8 carbon atoms and the benzene nnq of the ben/oliiran moiety may 

ii.ivii iiiiiii I ^.ul)slltuonls Ol H sail thereol 

2. A .•i-iini)' nil II I -i! shIi thereof according to claim i wherein the group capable ot releasing a cation is a 5-membered 
liuluiocyi ii- ui(.:uo CHpebIc ol releasing a cation. 

3. A comppiii'd Ol sail iheraol according to claim 2 wherein the 5-membereo heterocyclic group is a 5-membered 
tioterocyi II qroup containing to 4 atoms selected from N O and S as ring component atoms 

4.. Acomp... I >J Ol SHit the col according to claim 1 wherein - » is 




.1. 



Kipiosenis a group caoableol releasing a cation in which represents a single or double 



I H I II I 



H 




N— N 



S 



A . ■•MipiiMiMj 1)1 sail thc eot according to claim i. wherem -<} ■ is 




:0 



O 



6 



A compound Ol salt thereof according to claim 1 . wherein -< ^ is 




O 
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7. A co,r,„. .und or salt thoreof according to claim 1 . wtwrein Ri s an optionally substituted heterocyclic resRk»< 
mHti.iriiodioino oxygen atom through a carbon Cham 

1. A compound or SHit tnereo^ according to claim 7 wherein the carbon chHm contains 1 to S carbon atoms 

•. A compi-und or shII nereo' according to claim 1 wherein the heteiocyclic residue R< is a 5 or 6-membere( 
or a coiTtonsod ring containing at least one nitrogen alornas <• nng^comoonent atom 

10. A corn,^ .u.icj oi shII :norGol according to claim 7 wherein.the heterocyclic residue is a group represented b 



wiM.,.,.. n- .opresenis ^ sjltur atom an oxygen atom or NR* whoie.n represents h hydrogen alom a lower 
...Kvl ,p or aralKyl group represents a nitrogen atom O.C-R5 wherein RS represents h hydrogen atom or 
■n ...pi.. ..MMy subsinuied hydrocarbon residue or heterocyclic group R3 represents a hydrogen atomor an oDt«.v 
. . Mv .. miiiod hydrcK:arbon residue or helerocyclic group and when R3 and RS are attached to adjacem Sr^n 
.•I..II.'. I Hiio RS mny be linked together to form a condensed ring 

t1. A jorn,, una or snlt nereo> according to claim 10 wherein the heterocyclic group represeniod by R= or RS ,s a 5 
l^boT^onT ^= ^ ^'"3 component atom 1 to 3 a.oms selected Uom N O and S in addition to 

12. A comp' 'U'Ki or sail thereof according lo claim 1 wherein R2 is hydrogen 

13. A corTi|)..iincioi sal! mereol according to claim 1 wherein Y is -CHgCHjCH^- 

" .ImmJ^T.'^I':" ri"'"""^ ' 9'oup Which is optionally substituted by 

' ^' • " '""•^y a"ac^ed through methylene group; the partial lormula represents 

H 



N — N 



NH 



R- I", hy.irogon Y ,s di- or Ir.-valent aliphalK: hydrocarbon residue having 1 to ^ carbon atoms R'-O is a 
b-pos.iir.n and Y ,s a:tached to 2-posrtion on the ben^ofuran ring 

15. A compi luna accoramg lo claim 1 which is 

5 i:' |6-(5-meihy •2-phenyi-4-oxazotylmethoxy)-2-benzofuranyl)ethyl|-l H-tetrazole 
5 I . |e.-i5 mothy ^-phenyl-A-oxazolylmethoxyl-a-benzofuranylJpropyll-IH-tetrazole 
s 1-1 |6-(o "iothy,.2-phenyl-4-oxazolylmethoxy)-2-benzofuranyl|butyl|-iH-tetrazole 
5|.,(;>-,noiny|.2oheoy)-^-oxazolylmethoxy)-2-benzoluranylmethylidenel-2.4-thiazo(idiriedione 
\i. rnoihyi 2 Pf'enyl-J-oxazoiylmethoxy)-2-ben2ofuranylmethyll-2 4-th.azolidinedione 
. . 'noihyi.2-pheny(.4.oxazoiylm9thoxy)-2-benzcluranyl)propyl|-2 4-th.azolldinedione 
- .noihyi-2 PHonyl-4.oxazolylmeihoxy)-2-benzoluranylmethylI-2 4-oxa/olidinodione 
■■ 5 .noihyi-2-phenyi-4-oxazolylmethoxy)-2-benzoluranyl)propyl|-2.4.oxazolidinedione or 
, '"cihy|.^.phenyi-4.oxazolylmethoxy)-2-benzofuranyl)propyl|-tH-ietrazole 



• I ■ K- 
■ I • !!• 



n....cHl CO nposiiion comprising a pharmaceuticatly ettective amouni ol a compound as del.ned in claim 
...HceoiicMily acceptable salt thereof and a pham,aceut.cally acceptabte carrier therefor 

n.ii.rHi composition according to claim 16. which is fo- treating aiaoetes 
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18 A [rfiHiinHi 'nuiH:.il composition according to claim 16. which la lor enhancing insulin sensitivity 

19 A iiliiMiiiHi iiulicHi composition according to claim 16. which is for treating hyperlipidemia 

ao I Jiin ol ro<n|>ounci hs delined in ciHim 1 or pharmacautcally acceptable salt thereof for the manulacture ol h phar- 
imicuuiiciit i:omposition lor ireHling diabetes 

21 Use oi^coirtiiourd hs de'mes ir claim 1 or phamfiaceutically acceptable salt tnoreol for the manufriciure of h phar- 
rnricGuliCHi iiomposilion lof enhancing insulin sensitivity 

22 Use ot corripcu'id HS do med in ciiiim 'i or pharmaceulically acceptable salt thereof tor the manulHcture of h phai- 
; iPacculicTril xitltfJOgittorHor-iroHting hyperlipioemia 
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New benzofiiran derivatives - useful for the treating diabetes and hyperlipidemia and for 
cnliandng insulin sensitivity. 

DriiB Activity: Antidiabetic: Antilipemic 
IVIriiiiiiiiNin «r Action: Hypoglycemic 

I 'oi inKiiinrt Niiine: None Given 




(la) 



UfU* I K iiitiir' iliaheies and hyperlipidemia and for enhancing insulin sensitivity (claimed). 
IhMiiu f 0 II) mg/kg 1-3 times daily by oral administration. 
iVllYMIItUUi: No. If given. 

UlulllultluLllUlU KKAy mice were fed with feed containing test compound at a rate of 0.{X)5% for 4 days. Blood 

was I iilli i iwl via ihe orbital venous plexus. Plasma glucose and triglyceride levels were determined quantitatively. 

( lu> sliiiwcd u hypoglycemic and hypolipidemic acdon of 61 % and 92% respectively. 

Chemistry : Bcnzofuran derivatives of formula (I) and their salts are new. 

A = group cupahic of relea.sing a cation; a = optional double bond. 

H I - optionally suhstituted heterocycle optionally attached to O through a carbon chain. 

K2 - H. halo, optionally substituted hydrocarbon, or optionally protected OH orNH2. 

V = ili- nr tn-valent aliphatic hydroarbon with I-8C. 

I he hen/ene rmy. may have further substituents. 

S. V. lal I iimpimiuls are spet ifically claimed e.g. 5-[3-(6-(5-methyl-2-phenyl-4-oxa2olylmethoxy)-2- 
l>. ii/Mliiiaiivl|pi<ipyl|-IH-tetrazole (la). 

<i piici •. Drawings 0/0 - 
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